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* NOTICES * 

JPO and NCI PI axe not responsible for any 
damages caused by the use of this translation. 

I .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[ciain^l ] The brazing sheet for heat exchangers excellent in the conrosion resistance and soldering 
nature which are characterized by carrying out the clad of the aluminum-Si system aluminum alloy wax 
material to one side of an aluminum-Mn system aluminum alloy core material, and coming to carry out 
the clad of the aluminum alloy sacrificial anode hide material which has the presentation which Mg:0.5- 
3% Be:0.0005-0.1%, and Mn:0.05-1.5% are contained on one side of another side of said core material, 
and' the remainder becomes on it from aluminum and an unescapable impurity by weight %. 
fClaim 21 The clad of the aluminum-Si system aluminum alloy wax material is earned out to one side of 
an aluminum-Mn system aluminum alloy core material. On one side of another side of said core material 
by weight % Mg: 0.5-3%, Be:0.0005-0.1%, Mn:0.05-1.5%, It contains. Further Zn:l-12%, In:0.005- 
0 1% Sn O 01-0.3% and ** - the brazing sheet for heat exchangers excellent m the corrosion resistance 
and soldering nature which are characterized by coming to carry out the clad of the aluminum alloy 
sacrificial anode hide material which has the presentation which becomes since one sort or two sorts or 
more are contained and the remainder consists of aluminum and an unescapable impurity. 
[Claim 3] Said aluminum-Mn system aluminum alloy core material is the brazing sheet for heat 
exchangers excellent in the corrosion resistance according to claim 1 or 2 and soldering nature which are 
characterized by being weight % and being aluminum alloy core material of the presentation which 
Mn:0.8-l.3%, Si:0.3-1.0%, Cu:0.05-0.7%, Zr:0.05-0.2%, and Ti:0.05-0.2% are contained, and the 
remainder becomes from aluminum and an unescapable impurity. 

[Claim 41 Said aluminum-Mn system aluminum alloy core material is the brazing sheet for heat 
exchangers excellent in the corrosion resistance according to claim 1 or 2 and soldering nature which are 
characterized by being weight % and being aluminum alloy core material of the presentation which 
Mn:0.8-1.3%, Si:0.3-1.0%, Cu:0.05-0.7%, Zr:0.05-0.2%, Ti:0.05-0.2%, and Mg:0.05-0.3% are 
contained, and the remainder becomes from aluminum and an unescapable impurity. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Ktrial Application] This invention relates to the brazing sheet for heat exchangers of an automobile 
especially about the brazing sheet excellent in the corrosion resistance and soldenng nature which are 
used as various structural elements, such as a heat exchanger. 

[Description of the Prior Art] It is JIS 3003 (at % of the weight) as a brazing sheet for the former and 
heaTeXgers. Mn: 1.0-1.5%, Cu:0.05-0.20%, less than If^^^^ 1 —^ 
svstem aluminum alloy wax material is earned out to one side of less than [ Zr 0.7 ] /o, less than 
?£i oYo T%?remainder:aluminum s and an unescapable impurity aluminum-Mn sys em alloy core 
Laterial aluminum alloy sacrificial anode hide material which contains Mj:0.3-2.5% on one skU , of 
aTmer side of this core material, Mg: aluminum alloy sacrificial anode hide material or Mg.03-2.5 /o 
Scl contain less than [ Zn:2% ] 0*3-2.5%, Mn: The brazing sheet for heat exchangers which xomes to 
carTout the clad of the aluminum alloy sacrificial anode hide material which contains 0^2-1.5% and 
cSs less man [ Cu:0.5% ], less than [ Cr:0.3% ], and less than [ Zr:0.2% ] further is known (for 
example, refer to JP,2-175093,A). 

Klm(s) to be Solved by the Invention] However, said JIS The clad of the aluminum-Si system 
aluminum al oy wax material which contains Si in one side of aluminum-Mn system alummum alloy 
core materials such as 3003, is carried out. The conventional brazing sheet for heat exchangers which 
comedo S out the clad of the aluminum alloy sacrificial anode hide material containing MgrO.3- 
2 sTto oS of another side of a core material (a) When a firm oxide skm is easy to be formed m 
aluminum aH7y sacrificial anode hide material which contains Mg at the time of soldenng gating 
conTearntlv the sacrificial anode effectiveness stops being able to act easily, in order only for the 
3S ^eSe P*t of an oxide skin to conode alternatively, React to (b) Mg which . through tube 
Stoproduce with flux, and this is made to inactivate. When soldenng sacrificial anode ****** 
direct y Hke foe header plate of a radiator from a place with the property to reduce soldering nature, [ not 
to mention ] Also in soldering of sacrificial anode hide material and an opposite side, when .board 
SiSs waT thin, Mg passed the core material by diffusion, arrived at the wax matenal side and 
sowSing ZTs checked therefore there were problems, such as becoming the failure of thmmng. 

Hs for Solving the Problem] Then, the result of having inquired so that ^^^^^ 
^briwE* for heat exchangers which excelled before in corrosion resrstance and soldenng 
na ur ^from Ss viewpoint, (b) If Be has the operation which controls oxide skin generation of an 
XniinuTMranoy^d Be is added to the sacrificial anode hide materia of an alurmnum-Mg alloy 
S nee r S acnSanode effectiveness of sacrificial anode hide matenal improves forfoer and ^ 
bince me wcnncid If soldering nature is not checked but Mn is 

allTde material containing Mg and Be in order for Be to have the 
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operation which controls the reaction of Mg and flux furthermore and not to reduce an operation of flux 
The oxide skin growth at the time of soldering of sacrificial anode hide material is controlled further, 
and it follows The sacrificial anode hide material which added Mn to Mg and Be, and coincidence is (b) 
which raises soldering nature and the sacrificial anode effectiveness further. The content of Mg, Be, and 
Mn which are added to sacrificial anode hide material It is in Mg:0.5-3%, Be:0.0005-0.1%, and 
MnO 05-1 5% of within the limits. Furthermore, 1 of Zn:M2%, In:0.005-0.1%, and Sn:0.0l-0.3% of 
sorts and two sorts or more were contained if needed, and knowledge, like it is desirable having the 
presentation which becomes since the remainder consists of aluminum and an unescapable impurity was 

r0005?This invention is accomplished based on this knowledge, and is weight %. (1) The clad of the 
aluminum-Si system aluminum alloy wax material is carried out to one side of an aluminum-Mn system 
aluminum alloy core material. On one side of another side of said core material by weight % Mg:0.5- 
3% BeO 0005-0 1%, and Mn:0.05-1.5% are contained. The brazing sheet for heat exchangers excellent 
in the corrosion resistance and soldering nature which come to carry out the clad of the aluminum alloy 
sacrificial anode hide material which has the presentation which the remainder becomes from aluminum 
and an unescapable impurity, (2) The clad of the aluminum-Si system aluminum alloy wax material is 
carried out to one side of an aluminum-Mn system aluminum alloy core matenal. On one side of another 
side of said core material by weight % Mg:0.5-3%, Be:0.0005-0.1%, and Mn:0.05-1.5% are contained. 
Furthermore, 1 of Zn:l-12%, In:0.005-0.1%, and Sn:0.01-0.3% of sorts and two sorts or more are 
contained It has the description in the brazing sheet for heat exchangers excellent m the corrosion 
resistance and soldering nature which come to cany out the clad of the aluminum alloy sacrificial anode 
hide material which has the presentation which becomes since the remainder consists of aluminum and 
an unescapable impurity. m . 

r 00061 The aluminum-Mn system aluminum alloy core matenal used with the brazing sheet ot this 
invention Although not limited especially, it is (i) at weight %. Mn:0.8-1 .3%, Si: 0.3-1 .0% Cu:0.05- 
0.7%, Zr:0.05-0.2%, Ti: aluminum alloy core material of the presentation which 0.05-0.2% is contained 
and the remainder becomes from aluminum and an unescapable impurity, (ii) Mn:0.8-1.3%, Si:0.3- 
1 0% Cu:0.05-0.7%, Zr: It is desirable that it is aluminum alloy core material of the presentation which 
0.05-0.2%, Ti:0.05-0.2%, and Mg:0.05-0.3% are contained, and the remainder becomes from aluminum 
and an unescapable impurity. . 
f00071 Therefore, it sets to a brazing sheet the above (1) or given in (2), and the brazing sheet for heat 
exchangers of this invention is the above (i) about a core material. It has the descnption to also consider 
as aluminum alloy core material of - (ii). It is much more desirable to use aluminum alloy core matenal 
of the above (ii) in the brazing sheet of the above (1) also in it, and it sets to the brazing sheet of the 
above (2) further, and is the above (i). It is much more desirable to use aluminum alloy core matenal. 
[00081 As for especially the brazing sheet excellent in the corrosion resistance of this invention, and 
soldering nature, using as a structural member of a heat exchanger is desirable, and it is desirable to use 
as a brazing sheet for heat exchangers of an automobile especially. Next, the reason which limited the 
component presentation of the brazing sheet for heat exchangers excellent in the soldenng nature of this 
invention and corrosion resistance like **** is explained. 

r00091 (A) Sacrificial anode hide material Mg : Mg of sacrificial anode hide matenal is a component 
which raises reinforcement while raising the pitting-proof nature of sacrificial anode hide material, but 
since the effectiveness of a request of the content at less than 0.5% is not acquired, but 3/o will be 
exceeded on the other hand and a sex falls, it is not desirable. Therefore, the content of Mg in sacnficia 1 
anode hide material was defined to 0.5 - 3%. The much more desirable range of the content of Mg is 1 .0 

fOOl 01 Although Be:Be is cursed among sacrificial anode hide material, controls the oxide skin growth 
at the time and has the operation which raises pitting-proof nature and there is an operation which the 
reaction of Me and flux is controlled further and does not reduce an operation of flux Since the 
effectiveness of a request of the content at less than 0.0005% is not acquired, much more effectiveness is 
not acquired on the other hand even if contained exceeding 0.1%, but cost starts too much on the 
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contrary, it is not desirable. Therefore, it set to Be:0.0005-0.1%. The much more desirable range of the 
content of Be is 0.001 -0.005%. 

[001 11 Although it has the operation which curses among sacrificial anode hide material, controls the 
oxide skin growth at the time much more effectively, and raises pitting-proof nature by containing with 
Be since as for Mn:Mn the effectiveness of a request of the content at less than 0.05% is not acquired, 
much more effectiveness is not acquired on the other hand even if contained exceeding 1.5%, but cost 
starts too much on the contrary, it is not desirable. Therefore, it set to Mn:0.05-1.5%. The much more 
desirable range of the content ofMn is 0.05 -0.3%. 

[0012] Zn, In, Sn : although it adds if needed since each of these components in sacrificial anode hide 
material is components which make potential of sacrificial anode hide material **, and raise the 
sacrificial anode effectiveness Even if desired effectiveness is not acquired less than [ Zn:l% ], less than 
[ In O 005% ], and less than [ Sn:0.01% ], respectively, but the content exceeds Zn:12% on the other 
hand exceeds In:0.1% and being contained exceeding Sn:0.3%, much more effectiveness is not acquired 
but it becomes a cost rise. Therefore, the content of Zn, In, and Sn in sacrificial anode hide material was 
defined to Zn:l-12%, In:0.005-0.1%, and Sn:0.01-0.3%, respectively. The much more desirable range of 
these components is Zn:l-3%, In:0.02-0.05%, and Sn:0.05-0.15%. 

[00131 Unescapable impurity: Although the main things of the unescapable impurity contained in the 
sacrificial anode hide material of the brazing sheet for heat exchangers excellent in the soldering nature 
of this invention and corrosion resistance are Fe and Si, as for a corrosion resistance viewpoint to those 
contents, it is desirable to be specified less than [ Fe:0.7% ] and less than [ Si:0.3% ]. 
[0014] thickness [ of sacrificial anode hide material ]: -- although especially the thickness of sacrificial 
anode hide material is not what is specified -- the desirable range - 5- of the board thickness of a 
brazing sheet - it is 1 0 - 20% much more preferably 30%. 

[0015] (B) The aluminum-Mn system aluminum alloy core material used with the brazing sheet for heat 
exchangers of invention of ****** Especially the aluminum-Mn system aluminum alloy core material 
desirable one layer used with the brazing sheet for heat exchangers of this invention although not limited 
By weight %, Mn:0.8-1.3%, Si:0.3-1.0%, Cu:0.05-0.7%, Zr: aluminum alloy core material of the 
presentation which 0.05-0.2% and Ti:0.05-0.2% are contained, and the remainder becomes from 
aluminum and an unescapable impurity, Mn: It is aluminum alloy core material of the presentation 
which 0.8-1.3%, Si:0.3-1.0%, Cu:0.05-0.7%, Zr:0.05-0.2%, Ti:0.05-0.2%, and Mg:0.05-0.3% are 
contained, and the remainder becomes from aluminum and an unescapable impurity etc. 
[0016] Although Si has the operation which forms Mg and the Mg2 Si compound which were diffused 
from sacrificial anode hide material, and raises the reinforcement after soldering, having limited the 
component presentation of said aluminum-Mn system aluminum alloy core material like **** If desired 
effectiveness is not acquired less than [ Si:0.3% ] but it contains on the other hand exceeding Si: 1.0% 
Although it has the operation which is based on the reason which is not desirable, makes potential of a 
core material ** while Cu will dissolve and shine and raises next reinforcement, and raises corrosion 
resistance since brazing nature falls If the effectiveness of a request of the content at less than 0.05% is 
not acquired but it contains on the other hand exceeding 0.7% Although it has the operation which 
intergranular corrosion susceptibility increases, is based on the reason which is not desirable since 
corrosion resistance falls, and Zr, Ti, and Mn crystallize or deposit as an intermetalhc compound further, 
and raises the reinforcement after soldering Zr: Less than [ 0.05% ], less than [ Ti:0.05% ], less than 
f Mn O 8% 1 Then, desired effectiveness is not acquired, but Zr:0.2% is exceeded, Ti:0.2% is exceeded, 
and on the other hand, since much more effectiveness will not be acquired but it will lead to a cost rise if 
**** is exceeded Mn:1.3% is depended on the reason which is not desirable. Furthermore, although it 
has the operation'which adds if needed, and Mg forms a Mg2 Si compound, and raises the reinforcement 
after soldering further, less than [ Mg:0.05% ], desired effectiveness is not acquired, but if contained 
exceeding Mg:0.3%, since brazing nature will fall, on the other hand, it is based on the reason which is 

roOHKC) That the aluminum-Si system aluminum alloy wax material used with the brazing sheet for 
heat exchangers of invention of wax material ** should just be the usual aluminum-Si system aluminum 
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alloy wax material Since a fluidity will fall on the contrary if it is the component which gives a fluidity, 
She effectiveness of a request of the content at less than 50/0 is not acquired but n contains on the 
oSer hand exceeding 15% while lowering the melting point of wax matenal especially Si contained in 
wax maTeriaf although not limited is not desirable. Therefore, the content of S, in wax materia was 
defined to 5 - 15%. The much more desirable range of the content of Si in wax matenal is 7 - 1 1%. 

[Sample] aluminum alloy of the component presentation shown in Table 1 - 2 was dissolved and cast, 
die Sfwas manufactured, hot rolling was performed after homogenization on condition that usua , 
mis m|ot usrf as the thickness:30Wi hot-rolling plate, and sacrificial anode hade matenal A-U was 

produced. 
[0019] 

[Table 1] ; ; 
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[0020] 
[Table 2] 
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(* mark shows the value from which it has separated from the range of this invention) 
[0021] Next, aluminum alloy of the component presentation shown in Table 3 - 4 was dissolved and 
cast, the ingot was manufactured, hot rolling was performed after homogenization on condition that 
usual, this ingot was used as the thickness: 150mm hot-rolling plate, and core material a-p was produced. 

[0022] 
[Table 3] 
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[0023] 
[Tabled 
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[0024] Furthermore, aluminum alloy of the component presentation shown in Table 5 was dissolved and 
cast" the ingot was manufactured, hot rolling was performed after homogenization on condition that 
usual, this ingot was used as the thickness:20mm hot-rolling plate, and wax material A - O were 



produced. 
[0025] 
[Table 5] 
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[0026] Sacrificial anode hide material A-U of the component presentation shown in Table 1 - 2, core 
material a-p of the component presentation shown in Table 3 - 4, Wax material I of the component 
presentation shown in Table 5 - O in the combination shown in Table 6 - 7 And superposition, It cold- 
rolls performing [ carry out a clad with hot rolling, and ] intermediate annealing suitably continuously. 
Board thickness:0.20mm, The brazing sheet for this invention heat exchangers of a temper H14 (the rate 
of the last cold rolling: 30%) (It is hereafter called this invention brazing sheet) The brazing sheet 1 for 
heat exchangers (conventionally henceforth a brazing sheet) was produced 1-16, the brazing sheets 1-4 
for comparison heat exchangers (henceforth a comparison brazing sheet), and conventionally. 
[0027] These this invention brazing sheets 1-16, the comparison brazing sheets 1-4 and the following 
corrosion test, the soldering trial, and the tensile test were conventionally performed about the brazing 
sheet 1, and evaluation of corrosion resistance, soldering nature, and the reinforcement after soldering 
was performed. 

[0028] After heat-treating maintenance for the test piece of a brazing sheet 1 for 5 minutes at 600 
degrees C among nitrogen-gas-atmosphere mind supposing soldering to a corrosion test brazing sheet 
this invention brazing sheets 1-16, the comparison brazing sheets 1-4, and conventionally, it was 
immersed in 60-degree C 10ppmCu(s)2+ addition tap water, days until it produces a through tube were 
measured, the result was shown in Table 6 and 7, and the corrosion resistance of the brazing sheet after 
soldering was evaluated. 

[0029] Width of face which carried out soldering trial 1 corrugated processing : 20mm, Board 
thickness • A brazing sheet 1 is prepared 80-micrometer aluminum alloy fin material of aluminum- 1.2% 
Mn-1 0%Si-l 5%Zn and this invention brazing sheets 1-16 of the same width of face as this fin material, 
the comparison brazing sheets 1-4, and conventionally. 1 5 aluminum alloy fin material is contacted to 
the wax material side of a brazing sheet, as shown in drawjng.1 (a). After applying fluoride system flux, 
after soldering by the saw lock soldering method of the conditions of maintenance, aluminum alloy fin 
material was lengthened and plucked off for 600 degrees C and 5 minutes among nitrogen-gas- 
atmosphere mind. The field of the brazing sheet which lengthened and plucked off aluminum alloy fin 
material is shown in drawing 1 (b). When it attached and the overall length of a line was set to sigmaL, 
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it cursed when [ at which ideal soldering was performed ] it would he left hehind to the brazing sheet 
side which lengthened and plucked off this aluminum alloy fin material, and the overall length of a line 
was set to sigmaLO, sigma L/sigma L0 xl00(%) was defined as the rate of junction, and this rate of 
junction was measured, and that result is shown in Table 6 and 7, it would shine, and the sex was 
evaluated. The rate of junction of soldering nature is impractical, if neither heat exchange effectiveness 
nor endurance is influenced greatly and this does not exceed 90%. 

[0030] The soldering trial 2 this invention brazing sheets 1-16, the comparison brazing sheets 1-4, and 
conventionally, combine with a reverse T character mold, and a brazing sheet 1 is contacted, as shown in 
drawing 2 (a). After applying fluoride system flux, among nitrogen-gas-atmosphere mind, as shown in 
600 degrees C on condition that maintenance for 5 minutes at drawing 2 (b), it soldered, it cursed the 
sacrificial anode hide material side, and the throat depth of the section was measured, and the result is 
shown in Table 6 and 7, it would shine, and the sex was evaluated. 

[003 1 ] After heat-treating maintenance for a brazing sheet 1 for 5 minutes at 600 degrees C among 
nitrogen-gas-atmosphere mind the tensile test this invention brazing sheets 1-16, the comparison brazing 
sheets 1-4, and conventionally, the tensile test was performed, the result was shown in Table 6 and 7, 
and the reinforcement of the brazing sheet after soldering was evaluated. 
[0032] 
[Table 6] 
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[0033] 
[Table 7] 
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[Effect of the Invention] The result shown in Table 6 and 7 shows that this invention brazing sheets 1-16 
are [ conventionally / a brazing sheet 1 ] excellent in corrosion resistance and soldering nature 
However the comparison brazing sheets 1-4 are understood that either of the reinforcement after 
corrosion resistance, soldering nature, and soldering is also inferior. As mentioned above, both the 
brazing sheets for heat exchangers of this invention are excellent in corrosion resistance and soldering 
nature, and can greatly contribute to development of industry. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[Industrial Application] This invention relates to the brazing sheet for heat exchangers of an automobile 
especially about the brazing sheet excellent in the corrosion resistance and soldering nature which are 
used as various structural elements, such as a heat exchanger. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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PRIOR ART 

[Description of the Prior Art] It is JIS 3003 (being % of the weight) as a brazing sheet for the former and 
heat exchangers. Mn: 1.0-1.5%, Cu:0.05-0.20%, less than [ Si:0.6% ), The clad of the aluminum-Si 
system aluminum alloy wax material is carried out to one side of less than [ Zr:0.7 ] %, less than 
[ Zn:0.10 ] %, remaindenaluminum, and an unescapable impurity aluminum-Mn system alloy core 
material aluminum alloy sacrificial anode hide material which contains Mg:0.3-2.5% on one side of 
another side of this core material, Mg: aluminum alloy sacrificial anode hide material or Mg:0 .3-2.5% 
which contains less than [ Zn:2% ] 0.3-2.5%, Mn: The brazing sheet for heat exchangers which comes to 
carry out the clad of the aluminum alloy sacrificial anode hide material which contains 0.2-1 .5% and 
contains less than [ Cu:0.5% ], less than [ Cr:0.3% ], and less than [ Zr:0.2% ] further is known (for 
example, refer to JP,2-175093,A). 
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EFFECT OF THE INVENTION __ 

[Effect of the Invention] The result shown in Table 6 and 7 shows that this invention brazing sheets 1- 
are [ conventionally / a brazing sheet 1 ] excellent in corrosion resistance and soldering nature 
However the comparison brazing sheets 1-4 are understood that either of the reinforcement after 
corrosion resistance, soldering nature, and soldering is also inferior. As mentioned above, both the 
brazing sheets for heat exchangers of this invention are excellent in corrosion resistance and soldering 
nature, and can greatly contribute to development of industry. 



[Translation done.] 
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* NOTICES * 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, said JIS The clad of the aluminum-Si system 
aluminum alloy wax material which contains Si in one side of aluminum-Mn system aluminum alloy 
core materials, such as 3003, is carried out. The conventional brazing sheet for heat exchangers which 
comes to carry out the clad of the aluminum alloy sacrificial anode hide material containing Mg:0.3- 
2.5% to one side of another side of a core material (a) When a firm oxide skin is easy to be formed in 
aluminum alloy sacrificial anode hide material which contains Mg at the time of soldering heating, 
consequently the sacrificial anode effectiveness stops being able to act easily, in order only for the 
comparatively weak part of an oxide skin to corrode alternatively, React to (b) Mg which a through tube 

tendsjpjproduce with flux, and this is made to inactivate. When soldering sacrificial anode ****** 

directly like the header plate of a radiator from a place with the property to reduce soldering nature, [ not 
v ;;tO:IJientibn ] Also in soldering of sacrificial anode hide material and an opposite side, when board 
thickness was thin, Mg passed the core material by diffusion, arrived at the wax material side, and 
soldering was checked, therefore there were problems, such as becoming the failure of thinning. 
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MEANS 

[Means for Solving the Problem] Then, the result of having inquired so that this invention persons may 
get the brazing sheet for heat exchangers which excelled before in corrosion resistance and soldering 
nature from this viewpoint, (b) If Be has the operation which controls oxide skin generation of an 
aluminum-Mg alloy and Be is added to the sacrificial anode hide material of an aluminum-Mg alloy 
Since the sacrificial anode effectiveness of sacrificial anode hide material improves further and it 
corrodes in homogeneity, it is hard to produce pitting. If soldering nature is not checked but Mn is 
further added to the sacrificial anode hide material containing Mg and Be in order for Be to have the 
operation which controls the reaction of Mg and flux furthermore and not to reduce an operation of flux 
The oxide skin growth at the time of soldering of sacrificial anode hidenmteriaHs control 
and it follows. The sacrificial anode hide material -whieh added^lrno Mg and BeTand coincidence is (b) 
which raises soldering nature and the sacrificial anode effectiveness further. The content of Mg, Be, and 
Mn which are added to sacrificial anode hide material It is in Mg:0.5-3%, Be:0.0005-0.1%, and 
Mn:0.05-1.5% of within the limits. Furthermore, 1 of Zn:l-12%, In:0.005-0.1%, and Sn:0.01-0.3% of 
sorts and two sorts or more were contained if needed, and knowledge, like it is desirable having the 
presentation which becomes since the remainder consists of aluminum and an unescapable impurity was 
acquired. 

[0005] This invention is accomplished based on this knowledge, and is weight %. (1) The clad of the 
aluminum-Si system aluminum alloy wax material is carried out to one side of an aluminum-Mn system 
aluminum alloy core material. On one side of another side of said core material by weight % Mg:0.5- 
3%, Be:0.0005-0.1%> and Mn:0.05-L5% are contained. The brazing sheet for heat exchangers excellent 
in the corrosion resistance and soldering nature which come to carry out the clad of the aluminum alloy 
sacrificial anode hide material which has the presentation which the remainder becomes from aluminum 
and an unescapable impurity, (2) The clad of the aluminum-Si system aluminum alloy wax material is 
earned out to one side of an aluminum-Mn system aluminum alloy core material. On one side of another 
side of said core material by weight % Mg:0.5-3%, Be:0.0005-0.1%, and Mn:0.05-1.5% are contained. 
Furthermore, 1 of Zn:l-12%, In:0.005-0.1%, and Sn:0.01-0.3% of sorts and two sorts or more are 
contained. It has the description in the brazing sheet for heat exchangers excellent in the corrosion 
resistance and soldering nature which come to carry out the clad of the aluminum alloy sacrificial anode 
hide material which has the presentation which becomes since the remainder consists of aluminum and 
an unescapable impurity. 

[0006] The aluminum-Mn system aluminum alloy core material used with the brazing sheet of this 
invention Although not limited especially, it is (i) at weight %. Mn:0.8-1.3%, Si: 0.3-1.0%, Cu:0.05- 
0.7%, Zr:0,05-0.2%, Ti: aluminum alloy core material of the presentation which 0.05-0.2% is contained 
and the remainder becomes from aluminum and an unescapable impurity, (ii) Mn:0.8-1.3%, Si:0.3- 
1.0%, Cu:0.05-0.7%, Zr: It is desirable that it is aluminum alloy core material of the presentation which 
o'o5-0.2%, Ti:0.05-0.2%, and Mg:0.05-0.3% are contained, and the remainder becomes from aluminum 
and an unescapable impurity. 

[0007] Therefore, it sets to a brazing sheet the above (1) or given in (2), and the brazing sheet for heat 
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exchangers of this invention is the above (i) about a core material. It has the description to also consider 
as aluminum alloy core material of - (ii). It is much more desirable to use aluminum alloy core material 
of the above (ii) in the brazing sheet of the above (1) also in it, and it sets to the brazing sheet of the 
above (2) further, and is the above (i). It is much more desirable to use aluminum alloy core material. 
[0008] As for especially the brazing sheet excellent in the corrosion resistance of this invention, and 
soldering nature, using as a structural member of a heat exchanger is desirable, and it is desirable to use 
as a brazing sheet for heat exchangers of an automobile especially. Next, the reason which limited the 
component presentation of the brazing sheet for heat exchangers excellent in the soldering nature of this 
invention and corrosion resistance like **** is explained. 

[0009] (A) Sacrificial anode hide material Mg : Mg of sacrificial anode hide material is a component 
which raises reinforcement while raising the pitting-proof nature of sacrificial anode hide material, but 
since the effectiveness of a request of the content at less than 0.5% is not acquired, but 3% will be 
exceeded on the other hand and a sex falls, it is not desirable. Therefore, the content of Mg in sacrificial 
anode hide material was defined to 0.5 - 3%. The much more desirable range of the content of Mg is 1.0 

- 2 - 0% - • , , . , - . 

[0010] Although Be:Be is cursed among sacrificial anode hide material, controls the oxide skin growth 

at the time, and has the operation which raises pitting-proof nature and there is an operation which the 

reaction of Mg and flux is controlled further and does not reduce an operation of flux Since the 

effectiveness of a request of the content at less than 0.0005% is not acquired, much more effectiveness is 

not acquired on the other hand even if contained exceeding 0.1%, but cost starts too much on the 

contrary, it is not desirable. Therefore, it set to Be:0.0005-0.1%. The much more desirable range of the 

content of Be is 0.001 - 0.005%. 

[001 1] Although it has the operation which curses among sacrificial anode hide material, controls the 
oxide skin growth at the time much more effectively, and raises pitting-proof nature by containing with 
Be, since as for Mn:Mn the effectiveness of a request of the content at less than 0.05% is not acquired, 
much more effectiveness is not acquired on the other hand even if contained exceeding 1.5%, but cost 
starts too much on the contrary, it is not desirable. Therefore, it set to Mn:0.05-1.5%. The much more 
desirable range of the content of Mn is 0.05 - 0.3%. 

[0012] Zn, In, Sn : although it adds if needed since each of these components in sacrificial anode hide 
material is components which make potential of sacrificial anode hide material **, and raise the 
sacrificial anode effectiveness Even if desired effectiveness is not acquired less than [ Zn:l% ], less than 
[ In:0.005% ], and less than [ Sn:0.01% ], respectively, but the content exceeds Zn:12% on the other 
hand, exceeds In:0.1% and being contained exceeding Sn:0.3%, much more effectiveness is not acquired 
but it becomes a cost rise. Therefore, the content of Zn, In, and Sn in sacrificial anode hide material was 
defined to Zn l-12%, In:0.005-0.1%, and Sn:0.01-0.3%, respectively. The much more desirable range of 
these components is Zn:l-3%, In:0.02-0.05%, and Sn:0.05-0.15%. 

[0013] Unescapable impurity: Although the main things of the unescapable impurity contained in the 
sacrificial anode hide material of the brazing sheet for heat exchangers excellent in the soldering nature 
of this invention and corrosion resistance are Fe and Si, as for a corrosion resistance viewpoint to those 
contents it is desirable to be specified less than [ Fe:0.7% ] and less than [ Si:0.3% ]. 
[0014] thickness [ of sacrificial anode hide material ]: - although especially the thickness of sacrificial 
anode hide material is not what is specified -- the desirable range - 5- of the board thickness of a 
brazing sheet - it is 1 0 - 20% much more preferably 30%. 

[0015] (B) The aluminum-Mn system aluminum alloy core material used with the brazing sheet for heat 
exchangers of invention of ****** Especially the aluminum-Mn system aluminum alloy core material 
desirable one layer used with the brazing sheet for heat exchangers of this invention although not limited 
By weight % Mn:0.8-1.3%, Si:0.3-1.0%, Cu:0.05-0.7%, Zr: aluminum alloy core material of the 
presentation which 0.05-0.2% and Ti:0.05-0.2% are contained, and the remainder becomes from 
aluminum and an unescapable impurity, Mn: It is aluminum alloy core material of the presentation 
which 0.8-1.3%, Si:0.3-1.0%, Cu:0.05-0.7%, Zr:0.05-0.2%, Ti:0.05-0.2%, and Mg:0.05-0.3% are 
contained, and the remainder becomes from aluminum and an unescapable impurity etc. 
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[0016] Although Si has the operation which forms Mg and the Mg2 Si compound which were diffused 
from sacrificial anode hide material, and raises the reinforcement after soldering, having limited the 
component presentation of said aluminum-Mn system aluminum alloy core material like **** If desired 
effectiveness is not acquired less than [ Si:0.3% ] but it contains on the other hand exceeding Si: 1.0% 
Although it has the operation which is based on the reason which is not desirable, makes potential of a 
core material ** while Cu will dissolve and shine and raises next reinforcement, and raises corrosion 
resistance since brazing nature falls If the effectiveness of a request of the content at less than 0.05% is 
not acquired but it contains on the other hand exceeding 0.7% Although it has the operation which 
intergranular corrosion susceptibility increases, is based on the reason which is not desirable since 
corrosion resistance falls, and Zr, Ti, and Mn crystallize or deposit as an intermetallic compound further, 
and raises the reinforcement after soldering Zr: Less than [ 0.05% ], less than [ Ti:0.05% ] 3 less than 
[ Mn:0.8% ], Then, desired effectiveness is not acquired, but Zr:0.2% is exceeded, Ti:0.2% is exceeded, 
and on the other hand, since much more effectiveness will not be acquired but it will lead to a cost rise if 
**** is exceeded, Mn:1.3% is depended on the reason which is not desirable. Furthermore, although it 
has the operation which adds if needed, and Mg forms a Mg2 Si compound, and raises the reinforcement 
after soldering further, less than [ Mg:0.05% ], desired effectiveness is not acquired, but if contained 
exceeding Mg:0.3%, since brazing nature will fall, on the other hand, it is based on the reason which is 
not desirable. 

[0017] (C) That the aluminum-Si system aluminum alloy wax material used with the brazing sheet for 
heat exchangers of invention of wax material ** should just be the usual aluminum-Si system aluminum 
alloy wax material Since a fluidity will fall on the contrary if it is the component which gives a fluidity, 
and the effectiveness of a request of the content at less than 5% is not acquired but it contains on the 
other hand exceeding 15% while lowering the melting point of wax material, especially Si contained in 
wax material although not limited is not desirable. Therefore, the content of Si in wax material was 
defined to 5 - 15%. The much more desirable range of the content of Si in wax material is 7 - 11%. 
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* NOTICES * 
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EXAMPLE , 

rExample] aluminum alloy of the component presentation shown in Table 1 - 2 was dissolved and cast, 
the ingot was manufactured, hot rolling was performed after homogenization on condition that usual, 
this ingot was used as the thickness:30mm hot-rolling plate, and sacrificial anode hide material A-U was 



produced. 
[0019] 
[Table 1] 







j&ftmL (_ta%, mm* siwmm^ts) 




m 




Mg 


Be 


Mn 


Zn 


In 


Sn 


Al 




A 


0.52 


0.0027 


0.21 








ms 




B 


1.57 


0.0030 


0.10 








mn 




C 


2.90 


0.0035 


0.24 










m 

_ 


D 


1.71 


0.0006 


0.15 








mi 


Eg 

m 


E 


1.88 


0.0188 


0.27 








mm 


F 


L46 


0.0959 


0.09 








mt 




G 


1.38 


0.0045 


0.06 








mi 




H 


1.70 


0.0018 


1.48 








mi 




1 


1.90 


0.0016 


0.09 


11.7 






mm 




J 


L54 


0.0025 


0.12 




0.024 




mi 




K 


1.33 


0.0030 


0.21 


6.5 






mi 



[0020] 
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[Table 2] 



a 


m 








Me 


Be 


Mn 


Zn 


In 


Sn 


Al 




L 


1.40 


0.0014 


0.07 


3.1 




0.01 


9M 




M 


1.61 


0.0027 


0.14 


L6 


0.05 




mm 




N 


1.81 


0.0021 


0.28 




0.01 


0.05 


mm 


« 


O 


L55 


0.0034 


0.21 


LI 


0.007 


0.1 


m» 


Eg 


P 


1.48 


0.0018 


0.19 






0.2 


m» 


Q 


*0.43 


0.0025 


0.14 








mt. 




R 


*3.52 


0.0030 


0.08 








im 




S 


1.54 


*0.0003 


0.24 








m& 




T 


1.80 


0.0033 


♦0.03 








w& 




U 


0.92 


*- 


*— 


1.85 









(* mark shows the value from which it has separated from the range of this invention) 
[0021] Next, aluminum alloy of the component presentation shown in Table 3-4 was dissolved and 
cast, the ingot was manufactured, hot rolling was performed after homogenization on condition that 
usual, this ingot was used as the thickness: 150mm hot-rolling plate, and core material a-p was produced. 

[0022] 
[Table 3] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/1 1/2005 



Page 3 of 7 













Mn 


S 1 


Cu 


Z r 


T i 


Mg 


Al 




a 


0.88 


0.09 


0.02 


0.05 


0.08 


- 


mm 




b 


1.12 


0.24 


0.16 


0.07 


0.06 


- 


mm 




c 


1.67 


0.41 


0.22 


0.08 


0.07 


— 




d 


0.81 


0.65 


0.44 


0.11 


0.08 




mm 




e 


1.05 


0.57 


0.42 


0.09 


0.10 








f 


1.28 


0.52 


0.53 


0.14 


0.13 




mm 




g 


1.01 


0.31 


0.39 


0.13 


0.12 




mm 



[0023] 



[Table 4] 



m 9\ 


items. mm\vmmmm*t:w 


Mn 


S 1 


Cu 


Z r 


T 1 


Mg 


Al 


* 


h 


1.09 


0.91 


0.44 


0.14 


0.13 




mm 


1 


1.21 


0.57 


0.06 


0.12 


0.14 




mm 


j 


1.14 


0.49 


0.68 


0.10 


0.16 




mm 


k 


1.06 


0.46 


0.43 


0.06 


0.11 


0.14 


mm 


1 


0.98 


0.51 


0.38 


0.19 


0.09 


0.27 


mm 


m 


L13 


0.64 


0.41 


0.11 


0.05 


0.23 


mm 


n 


1.15 


0.42 


0.39 


0.13 


0.19 


0.18 


mm 


o 


1.28 


0.46 


0.53 


0.12 


0.12 


0.06 


mm 


P 


1.00 


0.41 


0.46 


0.09 


0.09 


0.10 


mm 
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rO(P4] Furthermore, aluminum alloy of the component presentation shown in Table 5 was disso ved and 
cast the ingot was manufactured, hot rolling was performed after homogemzaUon on condition that 
usual, this ingot was used as the thickness:20mm hot-rolling plate, and wax material A - O were 
produced. 
[0025] 



m m 




S 1 


A 1 *£&F*iwxim 


# 


7 


7.38 




-f 


8.53 






9.62 


m 


X 


10.88 






12.80 





r00261 Sacrificial anode hide material A-U of the component presentation shown in Table 1 - 2, core 
material a-p of the component presentation shown in Table 3 - 4, Wax material I of the component 
presentation shown in Table 5 - O in the combination shown in Table 6 - 7 And superposition, It cold- 
rolls performing [ carry out a clad with hot rolling, and ] intermediate annealing suitably continuously 
Board thickness:0.20mm, The brazing sheet for this invention heat exchangers of a temper H 14 (the rate 
of the last cold rolling: 30%) (It is hereafter called this invention brazing sheet) The brazing sheet 1 for 
heat exchangers (conventionally henceforth a brazing sheet) was produced 1-16, the brazmg sheets 1-4 
for comparison heat exchangers (henceforth a comparison brazing sheet), and conventionally 
[0027] These this invention brazing sheets 1-16, the comparison brazing sheets 1-4 and the following 
corrosion test, the soldering trial, and the tensile test were conventionally performed about the brazing 
sheet 1, and evaluation of corrosion resistance, soldering nature, and the reinforcement after soldering 

SrATr^eat-treating maintenance for the test piece of a brazing sheet 1 for 5 minutes at 600 
degrees C among nitrogen-gas-atmosphere mind supposing soldering to a corrosion test brazmg sheet 
Sf^wdTSSzing Left 1-16, J comparison brazing sheets 1-4 and conventionally, it was 
mmersed in 60-degree C lO PP mCu(s)2+ addition tap water, days until it produces a through tube were 
TeTsured me result was shown in Table 6 and 7, and the corrosion resistance of the brazing sheet after 

soldering was evaluated. „ _ . 

m0291 Width of face which carried out soldering trial 1 corrugated processing : 20mm Board 
hickness • A brazing sheet 1 is prepared 80-micrometer aluminum alloy fin material of aluminum- .2% 
Mn 1 0%Si 1 5%Zn and this invention brazing sheets 1-16 of the same w,dth of face as this fin material, 
th compt ^son brazing sheets 1-4, and conventionally. 15 aluminum alloy fin material is contacted to 
the ^material side of a brazing sheet, as shown in drawuigl (a). After applying fluoride system flux, 
XSringby the saw lock soldering method of the conditions of maintenance, aluminum alloy fin 
material was lengthened and plucked off for 600 degrees C and 5 minutes among nitrogen-gas- 
Sosphe? ^ mind The field of the brazing sheet which lengthened and plucked off aluminum alloy fin 
S Swr in drawing ! (b). When it attached and the overall length of a line was set to sigmaL, 
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it cursed when [ at which ideal soldering was performed ] it would be left behind to the brazing sheet 
side which lengthened and plucked off this aluminum alloy fin material, and the overall length of a line 
was set to sigmaLO, sigma L/sigma LO xl00(%) was defined as the rate of junction, and this rate of 
junction was measured, and that result is shown in Table 6 and 7, it would shine, and the sex was 
evaluated. The rate of junction of soldering nature is impractical, if neither heat exchange effectiveness 
nor endurance is influenced greatly and this does not exceed 90%. 

[0030] The soldering trial 2 this invention brazing sheets 1-16, the comparison brazing sheets 1-4, and 
conventionally, combine with a reverse T character mold, and a brazing sheet 1 is contacted, as shown in 
drawing 2 (a). After applying fluoride system flux, among nitrogen-gas-atmosphere mind, as shown in 
600 degrees C on condition that maintenance for 5 minutes at drawing 2 (b), it soldered, it cursed the 
sacrificial anode hide material side, and the throat depth of the section was measured, and the result is 
shown in Table 6 and 7, it would shine, and the sex was evaluated. 

[0031] After heat-treating maintenance for a brazing sheet 1 for 5 minutes at 600 degrees C among 
nitrogen-gas-atmosphere mind the tensile test this invention brazing sheets 1-16, the comparison brazing 
sheets 1-4, and conventionally, the tensile test was performed, the result was shown in Table 6 and 7, 
and the reinforcement of the brazing sheet after soldering was evaluated. 
[0032] 
[Table 6] 
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[0033] 
[Table 7] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



f Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the evaluation approach of the soldering nature by 

[DraSSlt is the explanatory view showing the evaluation approach of the soldering nature by 
soldering trial. 



[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



(o) 




i 1 1 i- 
1 • i 




{Drawing 2J 
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